High-flow priapism is characteristically diagnosed on clinical findings: a prolonged, non-painful erection with a delayed onset that develops after a penile or perineal trauma. If conservative measures fail arteriography is indicated, which shows a blush of extravasating contrast from an arterio-cavernous fistula (rarely, as in our case bilateral) that can be treated by embolization. The embolic agent is gelfoam or a microcoil. Bilateral embolization is indicated when unilateral treatment does not result in detumescence of the penis. When the embolization is done highly selective the risk of complications is low and the results on erectile function are good.
Introduction
Priapism is a prolonged erection not associated with sexual arousal. There are two forms of priapism: the low-flow or veno-occlusive priapism, which is the most common type and arterial high-flow priapism secondary to an arterio-cavernous fistula. The latter is a rare condition and it is usually the result of a perineal or direct penile trauma with laceration of one of the cavernous arteries resulting in arterial blood leaking into surrounding erectile tissue lacunae. 1 Treatment of high-flow priapism consists of conservative measures such as local pressure and ice packing and if not successful, of arteriography with selective embolization. 2 -7 Review of the literature shows that a bilateral embolization is described in only six cases. 6 -9 We present a bilateral highly selective transcatheter embolization of an arterio-cavernous fistula using gelfoam and a microcoil with a good clinical outcome.
Case report
A healthy 39-y-old man was referred to our clinic with a non-painful priapism existing for 3 days. He had suffered a blunt trauma by a kick to the perineum during a soccer game. The next 24 h after this trauma a priapism gradually developed. On physical examination the penis was found to be semirigid and non-painful on palpation. The external genitals were normal except for a dark discoloration at the base of the penis and scrotal skin. Expectant management was the first policy but after a week the patient returned with persistence of the erection, which had now become painful. On examination the penis was fully erected with a painful glans at palpation. Aspiration of blood showed a normal pH (high oxygen tension) indicative of arterial blood leaking into the corpora. The patient was admitted, for local pressure and ice application, however, after 24 h this treatment did not result in detumescence. The next day arteriography was performed, through the right common femoral artery, of the left hypogastric and internal pudendal artery. Two small arterio-cavernous fistulas were found (along the dorsal penile and cavernous artery). The left internal pudendal artery was embolized with gelfoam, which did not result in detumescence and the catheter was subsequently positioned in the right hypogastric artery, showing a larger cavernous arterial blush in a small branch of the dorsal penile artery (Figure 1 ). The catheter was advanced into the right internal pudendal and dorsal penile artery and the leak was embolized by injecting gelfoam in the dorsal penile artery, however, after the embolization the blush still existed. Subsequently an 18 microcoil (Cook, Bjaeverskov, Denmark) was placed highly selective in the branch of the dorsal penile artery (Figure 2 ). Immediate detumescence was the result. Three months after the treatment, the patient had painless, but incomplete erections. Seven months after the embolization the patient reported better rigidity of the erection and spontaneous erections as well. The erection was not as rigid as it had been but he reported sexual activity as being satisfactory.
Discussion
Nonischemic arterial high-flow priapism is often the result of perineal or direct penile trauma although other causes such as self-administered intracavernosal injections with papaverine -phentolamine have been described. 1, 3 The pathophysiology of arterial priapism is that the lacerated artery leads to a so-called 'high inflow -high outflow' situation in which the damaged artery gives an unregulated inflow of arterial blood into the corporal lacunar spaces, an arteriolacunar fistula. Venous return is not decreased in the absence of neurological stimulation that would lead to compression of the subtunical veins. This means there is neither pooling of blood or compression of arterial inflow that would lead to an ischemic state. 1 Diagnosis can be made by the clinical history and presentation. Characteristically high-flow priapism is a prolonged, non-painful erection with a delayed onset and a constant semirigid penis that can respond to sexual stimulation by increase in turgidity. 1 -5,7,9 Aspiration of cavernous blood shows bright red blood with a high oxygen tension. On arteriography there is an arterial blush of extravasating contrast in the cavernous corpora. Some authors advocate performing an additional Duplex ultrasound at presentation or in the followup period to evaluate the patency of embolized penile arteries.
In the literature consensus exists about the treatment of high-flow arterial priapism. It is justified to start with conservative measures (eg watchful waiting or local compression and ice packing) because the risk of ischemia leading to fibrosis and the chance for eventual impotence is lower than in the veno-occlusive variant. 2 -7 Cavernosal aspiration and irrigation with a-adrenoreceptor agonists only results in transient detumescence of the penis. 1,3 -5,7,9 If conservative measures fail invasive treatment is the next step (arterial catherization and highly selective embolization). Highly selective means embolization of minor arterial branches of the penis only, with subsequent low risk for complications after arterial occlusion. The embolic material is placed in a distal artery as close as possible to the arterio-lacunar fistula.
The patient described had a bilateral arteriolacunar fistula as the result of a blunt trauma to the perineum, which was visualized arteriographically by catheterization of the internal pudendal artery on both sides. Review of the literature shows that only six previous cases were reported of bilateral embolization of penile arteries. 6 -9 Three times for arteriographically proven arterio-lacunar fistulas after trauma and three times for cavernosographically proven high-flow priapism without leakage of blood into the lacunar spaces. In these cases a highly Highly selective embolization of bilateral cavernous arteries JF Langenhuijsen et al selective embolization of a penile artery was performed bilaterally, with a satisfactory result on penile erections. In one case a microcoil was inserted bilaterally. The other patients were treated with autologous clots or gelfoam. All patients but one were embolized in one session. In one report embolization of the contralateral artery, after an initial unsuccessful treatment on one side, was deferred for 20 days because of the supposed risk of impotence. All patients and in one case, the parents of a 6-y-old boy, reported (fairly) normal erections 6 weeks to 7 months after the procedure. The three patients Puppo et al 8 describe are not comparable to our case since a fistula was not demonstrated arteriographically, but they do show that a highly selective bilateral embolization leads to a return of normal potency and functionally good erections. In 1977 Wear et al 2 were the first to report the embolization of an arterio-lacunar fistula in high-flow priapism with autologous clot. Since then many patients have been treated successfully by selective internal pudendal artery embolization using autologous clot or absorbable gelatin sponge (gelfoam) 1,3,7 -10 or microcoils. 4 -6 Autologous clot and gelatin sponge is used because of the ability of recanalization by lysis and therefore preservation of erectile function. 2,3,7 -10 On follow-up ultrasonography re-established cavernous arterial flow in previously embolized arteries has been demonstrated. 3, 8, 9 Gelfoam is an inexpensive material and easy to administer. Autologous clot is too unstable to be reliable and is not currently used.
The embolization should initially be restricted to one side to diminish the risk of permanent impotence, penile gangrene or gluteal ischemia. 3, 8, 10 Transient gluteal pain is a clinical sign indicative for ischemia caused by this procedure. 10 In our case we awaited the result of the embolization on the left side, it did not resolve the priapism. We then embolized the right side which resulted in an immediate detumescence of the erect penis. Bilateral embolization in one session has the advantage of restricting an invasive treatment to one procedure.
Lysis and recanalization of the embolized arteries is especially important in patients with bilateral fistulas because no collateral flow from the contralateral side would theoretically be possible in the case of permanent occlusion. Using resorbable material would restrict the potentially dangerous complications to a minimum. These materials are, however, not radiopaque and checking on accurate placement can only be done with frequent control arteriography during the procedure. 4, 5 A disadvantage of microcoils is that they are not resorbable although spontaneous recanalization is possible. However, it seems a risk to use them bilaterally. With highly selective embolization there is no risk of embolic material spreading to distal tissues. 4, 5 In case of permanent occlusion good vascularization of a single cavernous artery frequently ensures sufficient potency and the forming of collateral circulation is known to have a substantial attribution to good potency. 4, 5, 10 In conclusion; resorbable material, like gelfoam is the embolic agent of choice for bilateral arteriocavernous fistulas, however, sometimes occlusion can only be achieved with microcoils.
